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We^ AKTTWWQBSBLLflOHAPT ^^JOWH^ 

liovKBi & CiB.t of Baden, Switzerland; a 
>wias Ccoipaai7i da hereby deelare the 
nutnre of thj9 inreaitiQii and in what 
5 latmuer the same is to be performed, to be 
jKirtieularly deaoiibed and ascertained :in 

and hj the followiiiff stat^ent; 

The equipment ^ a ahip driren with 
electric machines consiflts nowadays 

10 lutistly of a power in^;aIlatioaj in which 
syiichranous polypliase generatom are 
tlri%;Kn by steam : tnrtnnes or Diese) 
cupfiues, and of one or more polyphase 
syuchronoos motoH which, when i£e ship 

15 iii traTelling ahead lin the normal manner, 
work as synchroDous madiines, but, when 
it U travellinff astern, as a^nchronauB 
uiachines. The damper windis^'. mth 
which these machines are iHt>videa, then 

20 {serves for taliiio^ up the secondx^ 
currents. Paring tttartiug and reversing 
it must not become excessively hot and 
must therefore be made sujQiciently thick. 
In order to save thi$ winding as far as 

25 possible, it has already been proposed so 

to carry out the aotual slowing down 
. . cedure of the ship tliat the stator win< 
of t'he synchronous motor 14 connet»vu 
with a slowing doro r«»8tance. On the 

30 rotating £eld svstem of the machine being 
excited^ it will act {u& a generator on Ihu 
resistance. The energy which it requires 
for this purpose it must take irom ilie pro- 
peller shaft, in other words the speed of 

35 iwolution of the shaft is thereby reduced 
with respect to thai imparted to it by the 
travelling ship and the ship wffl be 
slowed down. 
The object of the invention is to provide 

40 a ship's drive of laiis character liaving 
improved propesties as regards slowing 
down and reversing the ship. 

The invention consists in an alternating 
current synchronous electrical drive for 

45 ships wherein, in addition to the usual 
means fo«r slowing down the ship by 
separating elecfaically the generator and 
motor and eausmg the motor to act as a 
generatcxr on n load circuit, means are pro- 

60 vided for (a) reducing tbe generator speed 
to a ^ .predetenninecl value, (b) 
de>cnexgis2Bg the generator and imotor 
seld circuits wihen ithe sgccd of the ahip 
[Pfi«fl/.] 



OOICFLEXB aP^ECDlOAIIOir 

nd fdstias to ibe Rmwl «f Ships Drivw 
* ' Ehctri^liadiiiics I 

bas fallen to a predetermined value, (v) 
disconnecting the h^ circuit from ihe 
motor shortly sifter the de-energisation ol 
the generator and motor field drcuits. 
<d) conneclang the genesutor with reversed 
prase sequence to the motor and (e) con- 
trolling tilie eouutation of the generator or 
of the motor or of both. 

The invention further consiste in an 
electrical ^p's drive according to the 
|xreceding paragraph, whcrein^e motor 
M e^!able of ofrafaiing both in a 
^diTOiious or in an asynjJironotts 
manner. 

The invention furttieEr consiais in an 
electrical ahqi'^ drive according to eit^etr 
of ttle two preceding paragraphs, wherein 
tne means fo>r reducing the genjerator 
speed is oonshtuted by the regulator :of the- 
supply , of driving medium to the (prime 
mover associated witii the generator'. 
; The invention further consistB i'in an 
electncal ship's device aocoxdii^ to any 
OTCceding paragraplfi, 
wnterem the load carcuit of the motor- 
when the lattert is acting as a genezaitor' 
has a feed value or is variable in a few 
iarge ste^. 

1 ijiTention further consiels in an 
electncal ship's drive constructed and 
operated substantially as deacribed' with 
"w?^*^® to the accompanying drawings. 
_ When opeijrtang accinding to the inven- 
ti(m on the dowing down procedure being 
uutxatedj first of afl the. machines m 
de^jnaigased and the power installation 
and the svnohronous motor are electEieally 
8»>azated from one another; the stator €« 
the propdler motor is thmupon^ con- 
nected to a resistance and its fidd sistem 
^cmsed; as soon as the speed of tcavel 
of the ship has droroed to a fraction of 
the normal speed, fhe generator of the 
power installation, which has ibeen 
regulated down in its speed of revolution, 
IS connected wd^ the sequence of phases 
reversed to the de-enermsed propeller 100 
motor, so that a) alowinir down by. reverse 
current wfll firet take place, until thri ship 
comes to rest and thereupon inoanedia+ely 
rcyers« its direetion of travel. While 
tte generator is disconnected it is prefer- 105 
able to oet the speed regQlator of the jKiwep • 
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ULstallation maehine to that Iott Bpecd of 
il^Tdnium or netwo^ frequency, at whicK 
it ih intended to start np tbe propellegr 
motor affun, so tiiat ibe spe^d of rerolu- 
5 tion of the set vrili drop; The generator 
may ibe eltli^ enexgised or ndt enoj^sed. 
By separating the poirer unit and the pro- 
peller motor tlie magnitude of the 
mg down resxataiice is Innitedias compared 
10 ^vuh ithe Blowing doim : prc^^ednre Trith 
conneotied m genmteT>< ▼hicli is also 
poasTbla, as i}ie resiatenee ha« to aJisorh 
onlv IQ&e A&mjis doiAi enemr of the pro- 
pdler flihaft ana not tiiai oF: Ae power 
15 installation soaehina. Tlie Idnetic energy 
oi HkB latter is utilised to h^er adTont- 
age; it sexrea the poxpoae of eansiii^ tlie 
speed oi reyolution of the set whidi is 
working without steam admisjdon to drop 
20 slowly and Vkoy in certain eitcnxttstance& 
even do consumed during tbe r^turting of 
the pinq[N9ller shaft. 

In tiie accompanying dntwin^ a sim- 
pHfifid diagram of eoamecticms is diown. 
25 with reference to which the new method 
now he described in detail. Por 
slowing down» the source of exciter cur- 
rent e IS first disconnected by means of the 
cjrenit tesaker and thereupon the nmn 
80 switch h between the generator a and &e 
propeller motor m is opened. This causes 
the speed of revolution of the propeller p 
to dn^ to Ihe idle running ^eed^ the 



speed: of travel of the ship r^nainsng 
8g practically undiminiahed. : For abwing 
down ihe ship the renstance w is then con- 
seetsd by means of the.switeh s to the 
terminal^ of the motor m and the latter is 
exdted if doAkf switch f. the £dd 
40 b^ngi if required, adjusted at the 
re^-olate r. The motor m will then, 
drxven by the propeller p running as a 
turbixifi^ operate as a gen^tor on the 
resistance ip and this additional ti^rk per- 
4ft formed by the travelling ship will retard 
lis speed of travel.. In the meantime the 
speed i of revolution of the generator 
nmjun^ idle in ike esidted oc re-ezantea 
statia mil have been reduced through tiie 
50 dtivm^ medium r^ulotor of the turbine 
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to the value^ at which it 
1 to reconnect the inotor and 
the phase changinig switch u is changed 
over, i Wtea that fractional part of the 
55 sp^d iof travel of the ship is reached, at 
which it is intended to reverse, and \vhich 
suitably amounts to one half or one third 
of &e normal speed of tra^ of the ship, 
the excitation e of Ihe motor m and the 
60 generator g is disconnected by means of 
the switch /, the npst^ince switch s ia 
opened, the main switch h is closed and 
in the £r^ place only the excitation of the 
generator switched on at / ;is increased bv 
M means o{ the regulator v, w^hilst the 



excitation of ^tiie i motor w remains 
unaltered by returning the regtilator r 
into the zero position. The motcn will 
then run asynchrcnouslj with the aid of 
its damper Avindinff, at first in oppcsitioh 70 
to its rotating field, tut will later reverse^ 
its direction of rotation, owing to the 
diininishing hydraulic resistance, the ship 
being thus considerably slowed down. The_ 
motor m now runs in the direction of rota- 75 
iion of tevelline altera and, as soon as 
it has ^ arrived in the vicinity <^ 
£fynchronism is excited, so that it can notw; 
w brcmght easily ! into synchronism, 
when it is running :synchronau8!y2 the 80 
frequency of the generator y can be again; 
increased bv means ^ the turbine 
regulator and the astern motion of the 
ship can be accelerated. 

The slowing down effect of the 85 
avnchronous motor m can be adjusted with! 
the magnitude of the slowing down; 
resistance w and xnth tiie d^;ree of excita-; 
tion at the r^ulator r. TV^en these two; 
regulating means are oorrectly employed, 00 
both the maximum value of the torque: 
of the slowing down machine and the posi* ^ " 
tion of the torque curves can be i^tionally . 
selected in dependence on the speed of 
revolution of -die prqpeller. When the: 95 
magnitude of the torque is knoxm« which : 
the propeller exerts on the shaft at a 
definite speed of travel of the shij and at : 
a definite speed of revolution of the shaft, 
it is possible, by a suitable adjustment of 100 
tiie resist-ance and of the esdtation, to ; 
.cause the propeller very rapidly to assunM : 
^ vi^ low ^eed of revdution; at which : 
its flowing down force on the traveHing > 
ship is considerable. * 105 

la order to make the drive simpler to i 
operate, it is preferable in certain circum* : 
stances not to regulate the resistance : 
findy, but to provide only a.fefr steps : 
or only a fixed resistance, that is to say HO 
one very coarse step^..^-, When the resist- 
ance has once been correctly adjusted, ' 
^lere is in general 90 necessi^ to alter it : 
during the slowing down procedure. The ; 
more the speed of travel of the ship cases* 115 
the more will the speed of rerolution of 
tihe shaft drop automatically. It mav be ^ 
desirable to provide means for enabling 
the temznals of the synchronous motOT to ' 
be directly short-cireuited as well, as 39190 
indicated in the drawing bv the switch k. 

The power, vrith which in the described . 
slojvring down method -aie speed of travel 
of ithe ship slowed down by the water, • 
decreases rajudly irith the decreasing 125 
speedof towl of theship. As this power : 
is taken from the Hnetio energy of tiie : 
moving dup, of which it is desired to 
reheje the ship, the result is; that the 
sjeed of travel of the ship will during the 180 



skrmng down jxrooedure at &rst diminahi 
rapidly mid iHesi 3x10x9 and mare aLorrly, 
hawerret it is ol importance to 1)rin|f 
the ship to Teat id& aa ahoirt a run onl 
6 as ppfi^ble, xt woold 'bt unimitaUe: to 
T6taui tile described slowing down con- 
nectiona for too long a panod. * For this 
reason Hba rerersal at the pmeller moto(r 
mil preferably be already efifected, when 
10 the speed of travel' of tiie ship has reached 
half to one third of its initial Talne, whi^L 
can be defcermined^fiom &e ^peed of 
revolution of -tibe loropeller motor m or its 
onrrent. 

15 Hayi ng now perticnlady described and 
cuscertaaned tha natore of onr said inven- 
tion and in what manner the same is to be 
performed^ we declare ihat what we claim 
18:— 

20 1. An alternating corrent mchionons 
electfical drive for ships wnerem, : in 
addition to the uswl means for slowing 
TOwn the ahip by I separating- eledricallv 
the generator andi motor and causing lihe 

2S motor to act as a: g^erator on a load 
drenii, means m provided for (a) 
redncdnf the generator speed to a prede* 
tea naned value, (h) de-energising the 
generatur and motor field circidts wiien* 

80 the ai»ed of the ship has fallen to a pre^ 



deterauned valne, (c) disconnecting tiia 
load orciot from Oie motor shortly aflw 
«««i«f8M^tion of the generator and 
motor field corcuitB, (d) connecting the 
ffenerater with revexsed phase sequence io 85 
the motor and (e) controUing thelezcita- 
lion of the generates or a{ 1^ mofaor or of 

^ 2. An ^ectrical ship's drive aa chamed 
in Claim 1, wherein the motor is capable 40 
of opsratin^ both ixt a synehroaious ct in 
an a^ynchionoiis manner. • 
. ^a/^ electrical ahip's drive as claimed 
m Claim 1 or Claim 2, wherein the means 
fOT refacing tie gai^tor speed is con- 45 
ffhtnted by ihf^ regulator of the snpply of 
driving medinm to the pirime :mov€r 
associated wrfch &e generated 
; 4. An electrical eihip'e dnre as claimed 

Srj^J "^^"^ 1> 8 wh«ein the load 50 
cwcmt of the imoter, when the latter is 
acting^ u a generator has a fixed vWue «r 
IS vwjable m a few large steps. 

5. An eieetacl afc^s drive c<m«tmcted 
and opmted isnbetantiallv as described 56 
witn, reference to tiie 

Dated IMi mh day of Ifammber. 1988 
MABKS ft CLERK. " 
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